Covariation in stress and immune gene expression in a range expanding bird.
The enemy release hypothesis (ERH) posits that hosts encounter fewer infectious parasites when they arrive in new areas, so individuals that adjust their immune defenses most effectively should thrive and even expand the range of that species. An important aspect of vertebrate immune defense is inflammation, as it provides rapid defense against diverse parasites. Glucocorticoids (GCs) are integral to the regulation of inflammation, so here we investigated whether and how covariation in the expression of genes affecting the regulation of inflammation and GCs might have impacted the house sparrow (Passer domesticus) invasion of Kenya. Toll-like receptors 2 and 4 (TLRs) detect microbial threats and instigate inflammatory responses, whereas the glucocorticoid receptor (GR) is integral to resolving inflammation via both local and systemic pathways. As with a previous study on circulating leukocytes, we found that splenic TLR-4 and TLR-2 (the latter marginally non-significant) expression was higher in younger than older populations but only when differences in spleen size were considered; birds at the range edge had larger spleens. In regards to covariation, we found that TLR-2, TLR-4 and GR expression were closely inter-related within individuals, but covariation did not differ among populations. Subsequently, our data suggest that house sparrows are using variants of a common stress-immune regulatory mechanism to expand their Kenyan range.